provincial rate of exclusive breastfeeding for 6 months after birth is very low (18% in NL vs. 24% in Canada; Statistics Canada, 2014) .
A variety of factors influence a woman's decision to breastfeed, including age, education, ethnicity, income, employment status, partner support, and commercial pressure (Abrahams, 2012; Cox, Giglia, & Binns, 2015; Di Manno, Macdonald, & Knight, 2015) . There is increasing evidence to support the prominent role of psychosocial factors in predicting breastfeeding intention, initiation, and duration, including attitudes, knowledge, and beliefs toward infant feeding, compared with alternate biological, demographic, and socioeconomic factors (Jessri, Farmer, Maximova, Willows, & Bell, 2013; . Particularly, women with positive attitudes toward breastfeeding are more likely to believe in its benefits and, consequently, to adhere to breastfeeding recommendations, compared with women who report negative attitudes toward breastfeeding (Dennis, 2002) .
The Iowa Infant Feeding Attitude Scale (IIFAS) was developed by de la Mora et al. in the late 1990s to assess maternal attitudes toward infant breastfeeding in an effort to explain the low breastfeeding rates in the United States at the time (de la Mora, Russell, Dungy, Losch, & Dusdieker, 1999) . Since its development, the IIFAS has been shown to be a strong predictor of breastfeeding intention, initiation, and duration (Chambers, McInnes, Hoddinott, & Alder, 2007) . The scale has been administered in several countries and shown to have robust internal consistency in various populations (Lau, Htun, Lim, Ho-Lim, & Klainin-Yobas, 2016; Sittlington, StewartKnox, Wright, Bradbury, & Scott, 2007) . The 17-item IIFAS was validated to assess maternal attitudes toward infant feeding specifically in a Canadian population in 2014, showing strong internal consistency with Cronbach's alpha of .87 (Twells et al., 2016) . Two systematic reviews, published in 2007 and 2010, addressed breastfeeding assessment tools and ultimately recommended the use of the IIFAS as the best tool to measure infant feeding attitudes in the clinical setting (Chambers et al., 2007; Ho & McGrath, 2010) .
Authors of previous validation studies have not performed factor analysis to examine the tool's predictive validity or the degree to which each of the 17 items in the original IIFAS accurately measures breastfeeding outcomes (Charafeddine et al., 2016; Dungy, McInnes, Tappin, Wallis, & Oprescu, 2008; Shaker et al., 2004; Sittlington et al., 2007; Twells et al., 2016) . Of all the studies that validated or used the English 17-item IIFAS measurement scale among pregnant women, this is the first study to attempt to reduce the number of IIFAS items to empirically create the most brief, meaningful, and clinically useful set of itemized questions. Specifically, in this study, we aimed to assess the psychometric properties of and develop a reduced version of the IIFAS, which maintained the reliability of the original 17-item scale, as well as to assess the predictive ability of the reduced IIFAS version to predict the intent to breastfeed.
Methods

Design
A cross-sectional design, nested within an observational cohort study, was carried out among pregnant women who reported their attitudes toward infant feeding and feeding intention. In the original prospective longitudinal provincewide cohort study, the Feeding Infants in Newfoundland and Labrador (FiNaL) study, maternal attitudes toward infant feeding were explored. The primary objective of the FiNaL study was to assess the infant and young child feeding practices among pregnant women in NL.
Setting
The study population included healthy pregnant women in Newfoundland and Labrador, a province located in the easternmost part of Canada with an estimated population of 530,128 (Newfoundland and Labrador Statistics Agency, 2016) . Its health system is divided into four regional health authorities: Eastern Health, Western Health, LabradorGrenfell Health, and Central Health. The average annual number of births in NL during the study period was 4,300 (Statistics Canada, 2016a) .
Sample
The sample included a total of 1,283 pregnant women residing in each of the four health regions across the province of NL. The initial sample size was estimated based on the annual number of births in each of the four health regional authorities and the initiation rate of breastfeeding in the province. The participants included English-speaking 
Key Messages
Measurements
Self-administered questionnaires were used to gather information on sociodemographic factors, social support, breastfeeding knowledge, and attitudes to infant feeding. The original English version of the IIFAS was used to assess infant feeding attitudes. The IIFAS consists of 17 items, each with 5 Likerttype responses ranging from 1 (strongly disagree) to 5 (strongly agree). Eight of the 17 items were worded to favor breastfeeding and the remaining items were worded to favor formula feeding. Items favoring formula feeding were reverse coded before the sum of the IIFAS score was obtained. The total scores ranged between 17 and 85, with a lower score being reflective of a positive attitude toward formula feeding and a higher score being reflective of a positive attitude toward breastfeeding (de la Mora et al., 1999) .
Data Collection
Women were recruited from prenatal classes and offices of family physicians, obstetricians, nurse practitioners, and public health nurses. Consenting participants were enrolled during the third trimester of pregnancy and followed up at 1 to 3 months postpartum and at 6 to 12 months postpartum through a comprehensive set of questionnaires developed to obtain information on infant feeding practices as well as maternity and perinatal experiences. The questionnaires were completed over the phone, via on paper and mailed to the research team, or online using Survey Monkey. The data collection was performed between August 2011 and June 2016.
Data Analysis
All statistical analyses were performed using the Statistical Package for the Social Sciences version 23 (IBM Corporation, New York, NY, USA). Descriptive analysis included demographic and sociodemographic characteristics of participants as well as the distribution of factors related to lifestyle, prenatal services, and previous breastfeeding experience. A baseline analysis was performed on the overall sample as well as within groups stratified by their reported intent to breastfeed. A chi-square test was used to examine the association between the characteristics and the intent to breastfeed. An error estimate less than .05 was considered statistically significant.
Reliability. Cronbach's alpha coefficient was used to assess the internal consistency of the 17-item IIFAS measurement tool against a reduced version. Internal consistency of the reduced scale was also evaluated using the item-total correlation, which refers to the linear association between a single item and the total sum score of all other items.
Exploratory factor analysis. A Kaiser-Meyer-Olkin (KMO) test, a measure of sampling adequacy, and Bartlett's test of sphericity, a test for the presence of a linear relationship among the items, were first performed to determine the suitability of the data for factor analysis (Tabachnick & Fidell, 2007) . A series of exploratory factor analyses, using principal components extraction, was then undertaken to explore the factor structure of the IIFAS, verify the construct validity, and expose a smaller set of items that explained a substantial amount of the variation in the IIFAS. Varimax rotation, an orthogonal rotation method, was used to maximize the variance of the loading weights for each factor and minimize the variance around the factor, assuming no correlation between factors (Hair, Tatham, Anderson, & Black, 1998) . Eigenvalues, which refers to the total amount of variance explained by each factor, were calculated and used with a scree plot to primarily select the number of critical factors to be extracted from the IIFAS scale.
Predictive validity. Logistic regression was employed to compare the original 17-item IIFAS with the reduced version of the IIFAS on the ability to predict the intention to breastfeed. Similarly, to examine the predictive performance of the observable underlying factors that emerged in the exploratory factor analysis of the IIFAS scale, logistic regression analysis was conducted, using the total score of each of the three extracted factors. All the assumptions of logistic regression were confirmed prior to analysis. The standard criteria for tests employed in this article were as follows: (a) A Cronbach's alpha of .70 or greater was an acceptable measure of internal consistency (Loewenthal, 2001; Nunnally, 1978) ; (b) a corrected item-total correlation of at least .30 was indicative of an acceptable fit of each item with the overall scale (Nunnally, 1978) ; (c) a KMO of 0.60 demonstrated a sufficient sampling adequacy (Tabachnick & Fidell, 2007) ; (d) a significant Bartlett's statistic (χ 2 ) with a p value < .05 indicated that the items were correlated, in favor of analyzing the data with a factor analysis method (Tabachnick & Fidell, 2007) ; (e) a factor, which includes sets of related items, with an eigenvalue greater than 1 was selected; and (f) items with a factor loading of 0.40 or greater on a given selected factor were retained to identify the underlying structure of the IIFAS tool and to create a more efficient and useful reduced version of the scale (Guadagnoli & Velicer, 1988; Hair et al., 1998) .
Results
The characteristics of the study participants are presented in Table 1 . Of the 1,283 women who were enrolled in the study, An urban area was defined as a population of 1,000 or more and a density of 400 or more per square kilometer, and any area outside of that was considered rural (Statistics Canada, 2011) .
the majority of participants were Caucasian, partnered, and nonsmokers. A majority of the participants (n = 1,061, 82.7%) reported intention to breastfeed after delivery. Women who intended to breastfeed were more likely to be partnered and have past breastfeeding experience, an annual household income of more than $80,000 CAD, and a minimum of a postsecondary education. Statistically significant differences in IIFAS scores were observed between women who intended to breastfeed (M = 67.98, SD = 8.30) and women who did not intend to breastfeed (M = 52.46, SD = 7.91).
The psychometric properties of the IIFAS are presented in Table 2 . The mean score of the Likert-type scale responses for each of the 17 items was greater than the neutral value of 3. A majority of the participants reported that they felt a strong disagreement with IIFAS Items 1 and 8, which state that benefits of breastfeeding last only as long as the baby is breastfed and that women should not breastfeed in public places. On the other hand, women expressed their strong agreement with Items 12 and 13, which are related to the nutritional superiority of human milk compared with formula, as well as Item 16, which states that breastfeeding is cheaper than formula feeding, and Item 3, which emphasizes the psychological benefits and capacity to promote a sense of bonding between mother and baby.
Overall, the factor analysis of the 17-item IIFAS resulted in 15 items, with Items 8 and 16 dropped. The KMO coefficient was 0.899, which indicated that there were a sufficient number of items to be allocated to each of the three authorderived categories or factors within the IIFAS. The rotated principal component method extracted three overall psychometric factors with eigenvalues above 1 and Cronbach's alpha greater than .60, accounting for 43.0% of the overall variance in scores. As shown in Table 3 , a total of 7 items loaded on the first factor. Based on the content of the correlated items, the first factor was named as "favorable to breastfeeding." Item 14, which states that formula is as healthy for an infant as human milk, was the only item that did not theoretically fit the category. The examination of the content of the 5 items in the second factor reflected "convenience." The third factor, named as "favorable to formula feeding," consisted of 5 items. Only Item 5, which states that "Formula fed babies are more likely to be overfed than breastfed babies," did not theoretically match the content of the remaining 4 items. Three of the 17 items were found to have a moderate degree of cross-loading and could have been removed for factorial purity, but they were retained because they were deemed to be relevant and important to the study's theoretical concepts.
Whereas the statistical analysis provided a foundation for identifying which items to remove from the original IIFAS scale without impacting accuracy or validity, further conceptual understanding of the IIFAS and theoretical insight also played a role in deciding which items to remove from or keep within the scale. Of the 15 significant items produced by factor analysis, Items 4, 11, and 17 were removed from the original scale. Item 8, which was originally removed by factor analysis, was added to the reduced IIFAS scale. The final reduced version of the IIFAS consists of 13 items. The psychometric properties of the 13-item scale are shown in Table 4 .
In terms of internal consistency and predictive validity of the IIFAS scales, the Cronbach's alpha of the original 17-item IIFAS scale was .868, indicating a highly reliable scale. Consistent with this, the item-total correlations were positive and greater than the recommended minimum criterion of .30. The reduced version of the IIFAS also demonstrated a relatively similar internal reliability to the original 17-item IIFAS (α = .870 vs. .868, respectively), with all the item-total correlations greater than .30. Results from the logistic regression analysis, presented in Table 5 , showed that the 13-item IIFAS in both the univariate and the multivariate models had a similar ability to predict the intention to breastfeed to the original 17-item IIFAS. The higher total score of each of the three-dimensional factors of the 13-item IIFAS showed a positive association (p < .001) for intent to breastfeed in both the univariate and multivariate models, as shown in Table 5 , supporting the predictive performance of the reduced IIFAS scale. In addition, the area under the curve was found to be 0.914 for both the 17-item IIFAS and the 13-item IIFAS (see Figure 1) , further demonstrating the retained efficacy and precision of the reduced scale.
Discussion
This is the first study to attempt to reduce the original 17-item IIFAS scale to a more manageable and clinically feasible tool that can be used prenatally as a reliable measure to predict feeding attitude. It is also the first study to examine both the reliability and predictive validity of a shorter, reduced IIFAS against the original version. The results revealed a more clinically manageable 13-item IIFAS that retains its validity and capacity to significantly predict intent to breastfeed and infant feeding mode at 1 month postpartum.
Our findings support the existing body of evidence that maternal infant feeding attitude is a significant and powerful predictor of breastfeeding intention (de la Mora et al., 1999) . A postsecondary level of education, past breastfeeding experience, and being partnered were found to be associated with the intention to breastfeed (Jefferson, 2012; de la Mora et al., 1999) . The majority of women were aware of the nutritional superiority of breastfeeding; they strongly agreed that human milk is the ideal food for babies (M = 4.36) and that it is more easily digested than formula (M = 4.19). Whereas the original IIFAS items can be categorized into two main factors (favorable to breastfeeding and favorable to formula feeding), the contents of the reduced version were recategorized into three factors: favorable to breastfeeding, convenience, and favorable to formula feeding. These three factors were identified in previous studies as important predictive factors for breastfeeding behavior (Lau et al., 2016; Tomás-Almarcha, Oliver-Roig, & Richart-Martinez, 2016) .
We found that our statistical analysis and resulting reduced IIFAS model supported the known theoretical uses of the tool for predicting breastfeeding attitudes. However, thoughtful judgments beyond the indications of the statistical results were made when moving or excluding items from the original scale. The authors decided to keep Item 8, "Women should not breastfeed in public places," despite the statistical indication that it was not relevant or predictive of maternal behaviors, and to place it under the convenience factor because perception about breastfeeding in public can potentially be deterrent to breastfeeding, especially in Newfoundland and Labrador where previous qualitative research has demonstrated that breastfeeding in public was strongly believed to be "unacceptable" and embarrassing (Bonia et al., 2013) . In previous literature, researchers found that embarrassment or uncertainties regarding the public perception of breastfeeding constitute an important barrier for choosing to breastfeed and breastfeeding continuation (McCann, Baydar, & Williams, 2007; Stewart-Knox, Gardiner, & Wright, 2003) . It is interesting that the majority of women in our population strongly disagreed with the statement, reflecting their overwhelming recognition of their right to breastfeed in public, a finding that has been echoed in previous qualitative studies (Li et al., 2004; Spurles & Babineau, 2011) . This may imply that breastfeeding is valued at the societal and political levels and that breastfeeding in public has been effectively addressed in recent promotional breastfeeding campaigns. It must be noted that perception about breastfeeding in public alone does not fully translate to a woman's personal comfort of breastfeeding in public. However, women's neutral beliefs or disagreement do strongly indicate that they are less or not likely to breastfeed in public, emphasizing that the inclusion of this statement in the scale is critically important. In addition, Item 14, "Formula is as healthy for an infant as breast milk," originally loaded under "favorable to breastfeeding," was moved to the "favorable to formula feeding" factor, which was theoretically more appropriate. In fact, with this change, the Cronbach's alpha of "favorable to formula feeding" factor for the 13-item scale compared with the 17-item scale improved from .601 to .669.
Items 4, 11, 16, and 17 were omitted from the original scale. Item 4, "Breast milk is lacking in iron," had a corrected item-total correlation of .343. A Canadian study, conducted in Alberta, assessed the psychometric properties of the 17-item IIFAS and found that this item had a low item-total correlation (Jessri et al., 2013) . It is interesting that approximately 32% of the participants in our population gave a neutral response to Note. The total number of respondents may not be 1,283 for each of the Iowa Infant Feeding Attitude Scale items due to missing values, which range from 0.4% to 0.9%. a this statement. This item requires specific knowledge not only about the chemical components of human milk but also about the functional significance of iron to infants and does not appear to correlate with breastfeeding intention or behaviors. Item 16, regarding the cost of breastfeeding versus formula feeding, saw the highest rate of agreement (almost 96% of the women agreed or strongly agreed that breastfeeding is cheaper than formula). This item was removed from the reduced version due to the almost universal acceptance of this statement and, therefore, its insignificant impact on breastfeeding behaviors. Item 17 of the IIFAS, "A mother who occasionally drinks alcohol should not breastfeed her baby," was removed as it has consistently been shown to have a low item-total correlation coefficient (< .30) and to be of little predictive importance (Charafeddine et al., 2016; Dai, Guan, Li, You, & Lau, 2013; Jessri et al., 2013; Lau et al., 2016; Nanishi & Jimba, 2014; Scott et al., 2004) . Moreover, Item 11, "Fathers feel left out if a mother breastfeeds," did not appear to influence maternal breastfeeding decisions and intentions (Giugliani, Caiaffa, Vogelhut, Witter, & Perman, 1994; Scott et al., 2004; Shaker et al., 2004) . Therefore, we decided to remove this fourth item and come to the final version of the reduced 13-item IIFAS scale, as shown in Table 4 .
The internal consistency of the 13-item IIFAS was found to be identical to that of the previous IIFAS Canadian validation study (Cronbach's α = .870), supporting the high reliability of this measurement tool in the Canadian population (Twells et al., 2016) . In addition, its ability to predict infant feeding intention was greater than other studies that have validated the tool's usefulness to assess maternal attitudes (Cox et al., 2015; de la Mora et al., 1999; Scott et al., 2004; Shaker et al., 2004) .
It was not surprising that the predictive validity of the proposed 13-item IIFAS was similar to that of the original, given that the internal consistency and precision of the reduced scale to predict breastfeeding intention was also similar to the original. None of the previous studies that proposed a shorter version of the IIFAS tool compared the predictive validity of the 17-item and proposed IIFAS (Nanishi & Jimba, 2014; Tomás-Almarcha et al., 2016) .
Limitations
As all participants volunteered to take part in a study about infant feeding, they may have had a more positive attitude toward breastfeeding in general, and therefore, a selection bias may have existed. The majority of participants were Caucasian, and this homogeneity may limit the generalizability of the study findings to other, more culturally diverse, populations.
Conclusion
This study was conducted with the main aim to reduce the 17-item IIFAS to a shorter version using statistical analytics and theoretical considerations to empirically create the best set of the most nonredundant items in the IIFAS questionnaire and examine maternal attitudes toward infant feeding. The resulting 13-item IIFAS was shown to have as strong a capacity to predict maternal breastfeeding intention as the original, more comprehensive scale. Ultimately, the adoption of the 13-item scale in clinical environments would facilitate the efficacious administration of the IIFAS measurement tool for prenatal women. Future research is needed to replicate the methodology used in the current study and to test the three-factor solution that includes an element of subjectivity. In addition, it should determine a cutoff value for the 13-item IIFAS that will accurately predict a woman's infant feeding intentions as well as provide healthcare and breastfeeding Note. OR = odds ratio; CI = confidence interval; LL = log likelihood; FBF = favorable to breastfeeding; CON = convenience; FFF = favorable to formula feeding.
a OR was adjusted for age, marital status, dwelling area, education level, annual household income, smoking status, previous children, attended/plan to attend prenatal education, breastfed as a baby, past breastfeeding experience, and family and/or friends encouraged breastfeeding. *p < .001.
support workers with score ranges to identify women with positive, neutral, and negative attitudes toward breastfeeding.
